In the past few decades, forest policies have caused changes in forest landscape and community lifescape in the study area of Walanae Forest Management Unit (KPH Walanae), South Sulawesi Province. This research aims to analyze forest policy dynamics and their impacts on landscape and lifescape dynamics. We quantify landscape dynamics using land use and land cover change and landscape metrics in interpreting remote sensing results of four data sets obtained in 1990, 2000, 2009, and 2016. Furthermore, we investigate lifescape dynamics using qualitative/quantitative description. We found a rapid land use change in forest landscapes within the past 26 years. A significant change showed that, in 1990-2000, the primary forest that changed into the secondary forest and shrubs has changed into dry land agriculture mix shrubs. The decreased area of the forest brought an increase in economic income for people on one side and large disturbances and forest fragmentation on the other. Various forest policies influenced the forest composition and cover but were insufficiently successful in protecting the natural forest. Results showed that several forest policies that considerably impact the landscape and lifescape conditions include forest land designation, industrial forest plantation, and restoration activities. The policies on establishing KPH and social forest program have not shown the maximum result on the landscape and lifescape improvements and, therefore, must be supported.
INTRODUCTION
The world faces a global challenge on a significant increase in tropical forest degradation and deforestation within the past decades (Mustard et al., 2004; Southworth et al., 2012) .
Forest policies have become a major cause in land use and land cover change (LULCC) (Geist & Lambin, 2002; Hersperger & Bürgi, 2010; Chavez, 2014; Günter et al., 2015; Garcia & Ballester, 2016) and community lifescape change (Dhakal et al., 2012; Loxton et al., 2014; Yusran et al., 2017) . This condition is due to forest policies play important roles in guiding activities implemented in forest management (Geist et al., 2006; Yasmi et al., 2010; OECD, 2010; Grebner et al., 2013) and impact the local environment and community welfare (Gibbes et al., 2017) .
Field facts show that forest policies are not configured well for managing ecological issues (Spies et al., 2007) and disregard the socioeconomic situation of rural communities (Dotzauer, 1993) . Therefore, a shift in policies and forest management is requires to create sustainable forest management (Chavez, 2014; Günter et al., 2015; Sewnet, 2015) . Such management requires a comprehensive understanding of the driving factors of land use change, its process, and its effects in a specific location prior to implementing policies (Geist & Lambin, 2002; Mutoko et al., 2014; Günter et al., 2015; Legaard et al., 2015) . An analysis of LULCC and landscape pattern is effective for sustainable forest management because the results show the interaction between anthropogenic activities and the environment (Alphan et al., 2009; Linh et al., 2012; Avanzini et al., 2016) . Furthermore, an overview is provided for the impact of forest policies on forest landscape condition (Menon et al., 2008) and community lifescape (Turner, 1989; Käyhkö et al., 2015) .
In this research, landscape is defined as a particular configuration of a combination of topography, vegetation, land use, and settlement patterns that limit the coherence of various natural processes, cultures, and human activities (Maryani et al., 2014) ; by contrast, lifescape or human dimension covers economic, cultural, and social aspect interaction within the physical and biological dimension from the ecosystem (Hargrove et al., 2000; Veisi et al., 2012) . The forest landscape boundaries are based on the working area boundaries of KPH Walanae, which is located in the Wajo and Soppeng districts.
We used an integrated approach that considers various disciplines, data sources, and constructed methods for analyzing LULCC (Mutoko et al., 2014) . This research aims to analyze the forest policies implemented in KPH Walanae and their impacts on forest landscape and community lifescape. We applied cross-discipline approaches, which integrate policy dynamics, results of remote sensing interpretation, statistical data related to lifescape dynamics, data based on interview, and field observation. We used four sets of data from the results of remote sensing interpretation in 1990, 2000, 2009, and 2016 to produce LULCC maps and landscape metrics. These data are equipped with primary data from field observations and interviews with informants and secondary statistical data. We analyzed the change in forest policies to quantify the impact on forest landscape and community lifescape.
MATERIALS AND METHODS

Description of the study area
The research was conducted in the KPH Walanae working area, which is located in the Soppeng and Wajo districts. The total area of KPH Walanae is approximately 65,484 ha, which consists of 40,522 ha of protected forest (HL), 13,373 ha of production forest (HP), and 11,589 ha of limited forest production (HPT) (Fig. 1) .
The KPH Walanae working area is located between longitude 119° 42' 23.16" E to 120° 26' 27.17" E and latitude 3° 39' 48.82" S to 4° 32' 46 .46" S. Elevation range is between 2 and 1500 m above sea level. The livelihood in the Soppeng and Wajo districts are dominated by agricultural activities with rice as the primary crop and other secondary crops, such as maize, soy bean, and mung bean. Plantation commodities include candlenuts, cacao, coconut, and cashew. In addition to agriculture, the majority of the community in KPH Walanae raises cattle as the primary livestock (BPS-Statistics of Soppeng Regency, 2017; BPS-Statistics of Wajo Regency, 2017). 
Analysis of forest policy dynamics
The change in forest area was analyzed to understand the dynamics of forest land use and area change, and the forest policy dynamics on forest utilization is used to illustrate the existing forest management and utilization. The secondary data collection uses a historical approach from literature and available government documents (Aravindakshan, 2011) . Twelve people were interviewed as key resources; these relevant parties were considered involved/knowledgeable on forest policy dynamics, such as former employees (2 people), forest service staff (5 people), and communities living within and surrounding the forest area (5 people).
Analysis of landscape dynamics
Landscape dynamics was analyzed to examine the impact of forestry policies on landscape change in KPH Walanae in accordance with LULCC analysis and landscape characteristics. We used a map of forest cover change in the past 26 years on the basis of remote sensing interpretation using Landsat 7 ETM+. The map was published by the Ministry of Environment and Forestry for 1990 . We used vector data with *.shp file format for these land cover maps. The data were analyzed using Geographic Information System (GIS) with ArcGIS 10.1 software to select the study area and the initial management prior to further processing to define the structural characteristics of the landscape.
The remote sensing interpretation on the land cover class used the Indonesian National Standard in interpreting an optic image with medium resolution. The Ministry of Environment and Forestry used the following units: primary dry land forest (Hp), secondary dry land forest/logged over area (Hs), shrubs (B), and dry land agriculture mix shrubs (Pc). These units were also used in our analyses. Furthermore, the standard included plantation forest (Ht), dry land agriculture (Pt), ponds (Tm), paddy field (Sw), grassland (S), secondary mangrove forest/logged over area (Hms), water bodies (A), bare land (T), settlement/developed area (Pm), shrubby wetland (Br), and cloud-covered land (Aw). These areas were lumped into other land cover class in the present research.
Landscape structure was measured using Fragstats program 4.2.1 because this program offers a comprehensive selection of landscape metrics (McGarigal & Marks, 1995) . We used six landscape parameters, namely, class area (CA), percentage of landscape (PLAND), number of patch (NP), patch density (PD), largest patch index (LPI), and total edge (TE).
Analysis of lifescape dynamics
Lifescape dynamics was analyzed to demonstrate the impact of forest policy implementation on the community lifescape, especially on the community living within or nearby the forest area. In this research, we analyzed four parameters of lifescape, that is, livelihood/occupation, agricultural crop/forestry production, land tenure, and income (using gross regional domestic product approach). These parameters have been selected on the basis of a review of previous studies related to socioeconomic characteristics (lifescape) (Amoroso et al., 2004; Fitzsimons & Cherry, 2008; Dhakal et al., 2012; Mutoko et al., 2014; Abdullah et al., 2016; Shuyu et al., 2017) .
The lifescape characteristics were derived from primary and secondary data. The focus is to utilize the sources of secondary data and gain support from primary data (Dhakal et al., 2012) . KPH Walanae has adequately large areas. Thus, primary data collection was conducted using a sampling in the following three villagesSering, Patampanua (Soppeng district), and Minangatellue (Wajo district). The village selection was performed through purposive method because the community in these villages are located within the forest area and has been given permission for a social forestry scheme (HKm, HTR, and partnership). The secondary data were derived from the forestry office and BPSs of South Sulawesi province, Soppeng district, and Wajo districts, and from related research. The primary data were collected through interviews with 26 informants, which consist of village authorities (4 people), farmer (9 people), social forest coach (1 person), Non Government Organization (NGO) (2 people), forestry staff (10 people), and the result of field observation. A data analysis related to lifescape parameters was conducted using qualitative and quantitative descriptive analyses.
RESULT Dynamics of forest policy Evolution of the forest area
According to the decree of the Agricultural Ministry, the forest land designation in South Sulawesi province began in 1982. This forest land designation has been approved by various related institutions that are concerned with the land use and utilization in South Sulawesi province and is known as the Forest Land Use Agreement (TGHK). An overlay between land use planning (RTRWP) and TGHK was conducted in 1999, and the result was a decree of the Ministry of Forestry and Plantation on forest land designation in South Sulawesi province. In 2009, another review on land use was carried out in South Sulawesi province and resulted in a decree of the Ministry of Forestry on designating forest and marine areas. This research was used for adjusting the forest area after establishing West Sulawesi, which was a newly recognized province from the fission of South Sulawesi provinces. This decree remains valid, although the review process of land use has ended in 2017.
Since 1982, the dynamics of forest area designation has shown changes in the total forest area and function in South Sulawesi, including our research site (Figures 2 and 3 ). The decrease in forest area in 1999, when compared to 1982, was caused by land use change to an area for other purposes (APL). In 2009, the total area increased because the area, which was designated as an APL, was reintroduced as a forest area. This area was smaller than that in 1982. In addition to the change in total forest area, a total area alteration in each forest function was observed.  Reforestation: 1988  Reforestation: -2017 The dynamics of forest utilization policies in KPH Walanae working area after approving TGHK in 1982 began with the reforestation policy within the forest area. The reforestation activity aims to restore the forest and its forest function. Based on BPS South Sulawesi province data and BPDAS and HL Jeneberang, the realization of reforestation since 1988 to 2017 in KPH Walanae reached 14,174 ha (Fig. 4) . Several types of trees, such as teak, pine, candlenut, eucalyptus, gmelina, jabon, and sengon, were planted for this reforestation.  Industrial Forest Plantation (HTI) management of PT. Riyani Hutani Sipatuo: 1989 HTI PT. Riyani (later collaborated with PT. Inhutani and renamed the company to PT. Riyani Hutani Sipatuo) has been operating since 1989. However, the HTI working area overlapped with the right of cultivation (HGU) of PT. Bina Mulya Ternak (cattle husbandry) that has been operating since 1972 and community land (settlement and agriculture land/ranch), which has been managed by the community prior to the forest area designation. The land use overlapping case was solved in court, and PT. Bina Mulya Ternak won the case. Therefore, HTI PT. Riyani Hutani Sipatuo has been shut down since 1995.  Social forestry policies: 1995-present Although social forestry regulations have been implemented since 1995, the permit request in the KPH Walanae area for a social forestry scheme has just been initiated in 2008 with the issuance of the HTR area allocation in Soppeng district. The follow-up of this allocation is the issuance of HTR in Sering Village (2010). The social forestry scheme permits that were issued after are permits of HKm in Pesse Village and HTR and HKm permits in Patampanua Village in 2013 and 2017, respectively.
Dynamics of forest utilization policies
In Wajo district, the area allocation for HTR development was issued in 2010 and 2015 for the HKm. However, this allocation could not be maintained until permit issuance given community conflict. In 2016, a partnership with the community (KTH Sipakatau) in KPHP Awota was initiated with the aid from APBN and APBD to develop jabon and natural silk in Minangatellue Village with a total area of 25 ha.
 Management of KPH: 2013-present In 2013, the Ministry of Forestry established KPHP Awota in Wajo district, followed by the establishment of UPTD KPHP Awota by regulating the head of Wajo district in 2014. However, the KPHP institution only operated for 3 years. Since 2017, the institution was changed to KPH Walanae, which included UPTD province in the working area located in Soppeng and Wajo districts. This change was the implication of Law number 23 in 2014 on the local government, which relocated the authority of forest sectors from the district to the province. Based on the LULCC analysis, the land cover change in KPH Walanae followed a similar pattern, that is, primary forestsecondary forestshrub dry land agriculture mix shrubs. Most of this land cover change was due to land conversion to agriculture executed by the community by shifting their cultivation system. In the first step, the forest area was cut and burnt to clear the area, and then the area was planted with palawija crops and candlenut. After 3 years, when the candlenut had grown and had produced fruits, the community left the area and opened a new land.
Analysis of landscape structure (landscape metrics)
The result of landscape structure analysis is presented in Fig. 6 and Table 2 . The class area analysis was presented in the abovementioned land cover change analysis. In 1990, the land cover of KPH Walanae was dominated by shrub (B) and primary forest (Hp). PLAND results for B and HP were 50.36 and 40.18, correspondingly. However, since 2000, the land cover type, which was dominated by Pc (PLAND: 45.30 from 0.95 in 1990) and Hs (PLAND: 37.18 from 0.39 in 1990), had changed drastically. The result was supported by the TE, which showed a similar trend when the TE decreased for B and HP, and the TE had significantly increased for Pc and HS until 2016. Table 2 .
Tajuddin et.al.: Integrated analysis of forest policies and their impacts on landscape and lifescape dynamics: a case study in the Walanae Forest Management Unit, Indonesiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa The total patch increased from 1990 to 2000. The total patches for the four coverage areas were 134 (1990), 146 (2000) , 142 (2009), and 147 (2016). The total patch and patch density for Pc and Hs class increased from 1990 to 2000. By contrast, the NP and PD of Hp and B declined during these periods. The forest area in KPH Walanae had experienced continuous land degradation and fragmentation. Forest areas, especially primary forests, had been declining, whereas agricultural land and secondary forest increased. The LPI declined from 38. 46 (1990), 35.55 (2000), 33.59 (2016), and 32.92 (2016) , thus showing an increase in forest fragmentation. The research result from Adepoju and Salami (2017) indicated a similar trend, where high fragmentation occurred in 1991 and 2000 and caused significant landscape variabilities.
Lifescape dynamics Livelihood
The main livelihood/occupation of the communities in the study area showed that agricultural activity remains the major livelihood. In 1990, the number of farmers in Soppeng district was approximately 59 % and 60 % in Wajo district. This number decreased in 2015 to 44.7 % in Soppeng district and 46.7 % in Wajo district (BPS-Statistics of Soppeng Regency, 2017; BPS-Statistics of Wajo Regency, 2017). Specifically, our research sample location showed that several community groups have different livelihood patterns. Communities that live within the forest area are mostly farmers who rely on the forest and palawija plant and in collecting candlenut, honey, and palm sugar (aren). By contrast, the community living outside the forest area comprised paddy farmers and cattle raisers.
Crop/forest production Crop production from three commodities showed an increasing trend for cacao and maize, whereas candlenut production showed an inconsistent result (Fig. 7) . The three commodities are products that are closely related to the community living within and surrounding the forest.
Fig. 7: Crop and forest production in two districts
Land tenure Land cover change from the forest area to agriculture land and settlement affected the increase in agriculture land and the community's land tenure in the study area. If we analyze the land tenure per household, then the community that lives within and surrounding the forest area of KPH Walanae owned more than 1 ha land with the largest proportion of 1-2 ha (Hasanuddin, 2017) . The community who had a social forest scheme owned land for more than 3-9 ha per household.
Income
The dynamics of the community's income showed an increase from 1995 to 2016 (Fig. 8) . In 1995, the GRDP per capita in Soppeng district was 1.14 million rupiah and reached 35.07 million rupiah in 2016. In the Wajo district, the GRDP per capita was 1.48 million rupiah in 1995 and reached 41.93 million rupiah in 2016. The role of agricultural sector on the GRDP decreased.
Furthermore, using a per capita expenditure approach for the community income analysis, we found that the community's income in each research site accounted for 5.42 million rupiah per capita per year in Soppeng district (BPS-Statistics of Soppeng Regency, 2017a) and 9.4 million rupiah for Wajo district (BPS-Statistics of Wajo Regency, 2017a). The income per household with four people within the household is 21.68 million rupiah (Soppeng district) and 37.6 million rupiah (Wajo district). The income value was higher than the research conducted by Hasanuddin (2017) in Wajo district, in which the estimated income for community living within and surrounding forest area was 16,638 million rupiah. 
DISCUSSION
Impact of forest policies on landscape dynamics
Forest policies on forest land designation has changed forest landscape. The area designated as a forest area is small or not even a forested area (Contreras-Hermosilla & Fay, 2006) . This condition has occurred in the KPH Walanae working area. The forest land designation in 1982 has caused conflict and overlapping land use with HGU permit, settlement, and community plantations. Conflict and unclear land tenure and management of the state forest are considered the causes of deforestation (Muttaqin, 2013) . Therefore, forest land designation must consider field condition and involve all relevant stakeholders (Antoko et al, 2008) for an accurate forest land designation (Fay et al., 2000 , Fisher et al., 2018 .
Forest policies do not ensure forest sustainability. The analysis result on landscape structure and composition shows that the forest area within KPH Walanae is continuously experiencing degradation and fragmentation. In particular, from 1990 to 2000, primary forest and shrubs have declined, whereas agricultural land and secondary forest have increased. This phenomenon is supported by an analysis result on landscape metrics. The main process of land cover change in KPH Walanae due to shifting cultivation system follows the following pattern: 1) conversion, 2) cropping, and 3) fallow (Kleinman et al.,1995; Mustard et al., 2004) . The change in landscape composition and configuration has caused potential impacts on forest ecology and major threat on biodiversity (Alig et al., 2005; Legaard et al., 2015) .
An analysis on the cause of forest degradation from 1990 to 2000 can be observed in forest policies on the HTI management of PT. Riyani Hutani Sipatuo from 1989 to 1995. Although PT. Riyani Hutani Sipatuo has planted several types of acacia, gmelina, and sengon, such trees did not develop well due to many disturbances, such as ungulates, fire, and soil condition (thin soil layer), and many trees were left in open areas. Kartodihardjo and Supriono (2000) concluded that policies on HTI establishment generally may support natural forest destruction.
The absence of the institution at the ground level and the lack of monitoring have caused the encroachment of communities by converting forest area into agricultural lands and subsequently shifting to cultivation. This strategy is supported by the road construction prior to 1990 that reached the forest area (Fig. 1) . Furthermore, the transition from centralized to regional autonomy from 1998 to 2003 has increased the deforestation rate considering law enforcement uncertainty, which caused the encroachment and occupancy of forest land (Prasetyo et al., 2014) . The shifting of the forest area into other land use for agricultural land and settlements is a common phenomenon worldwide (Mekonnen & Bluffstone, 2007; Antoko et al, 2008; Schulz et al., 2010; Msoffe et al., 2011; Linh et al., 2012; Thies et al., 2014; Adhikari et al., 2015; Dimobe et al., 2017) .
Policies on establishing the KPH organization as a mainstream forest management have become an urgent policy that must be implemented (Kartodihardjo et al., 2011; Rizal et al., 2011) . The KPH is presented as a construction of forestry block building to resolve specific issues at the field level (Setyarso et al., 2014) and enable conditions to accomplish sustainable forest management (Supratman, 2007) . However, until 2018, the forest management performance through the KPH institution, especially in South Sulawesi province, has remained lacking. Several KPH institutions that were approved has undergone changes in the new institution (including KPH Walanae) as the result of Law number 23, which was implemented in 2014. This condition shows that the KPH institution that has been approved faces internal management issues, especially in terms of facilities and limited funding. Sahide et al. (2016) presented the attempts of the central government in regaining its authority in administering and managing the forest (recentralization strategy) through a system called Forest Management Unit (KPH), which is still considered relevant in this condition.
The reforestation program implemented since the 1980s is a forest policy that contributed positively to forest cover. However, field condition shows that several areas are inaccurately labeled as shrubs because the growth includes candlenut vegetation, teak, and eucalyptus trees. The inaccurate interpretation is attributed to the spatial resolution that is 30 m from the Landsat, thereby making the identification of small objects in the resolution difficult (Mutoko et al., 2014) .
Impact of forest policies on lifescape dynamics
In addition to causing forest landscape change, forest land designation has affected community lifescape conditions. Conflicts and overlapping forest lands with the settlement and community agricultural land have caused uncertainty in land tenure right. For example, the community living within and surrounding the forest is highly dependent on the forest for their main livelihood Salman, 2016) . The field condition shows that the village within the forest area has been present prior to the forest designation in 1982. Currently, the community still stays and continues to cultivate within the forest area, although the land tenure remains unclear. Fay and Sirait (2004) estimated millions of hectares of community agricultural land comprising various trees, such as fruits, resins, coffee bean, and cocoa; agroforestry is a common practice within the forest area.
Land tenure uncertainty plays an important role in the community in terms of conflict, which at times ends up in rage. This situation frequently occurs across Indonesia where conflicts among communities, governments, concession companies, and agricultural companies are increasing (Kusumanto & Sirait, 2002; Contreras-Hermosilla & Fay, 2006) . In several cases, forest policies cause the community to suffer due to loss of livelihood (Siburian, 2004; Salman, 2016) . Therefore, a social forestry scheme is necessary to solve this issue. The main objective of social forestry is to improve local community livelihood and forest resource condition where the community lives and relies for their living (Gregersen et al., 1989; Ojha et al., 2009; Gelo & Koch, 2012; Barsimantov & Navia Antezana, 2012; Schusser, 2013; Pokharel et al., 2014; Schusser et al., 2015; Aheto et al., 2016) . However, the policies and funding support on social forestry are unable to improve the performance of social forestry in the field. In general, community forestry still receives many critics (Hajjar et al., 2013) and has not been implemented effectively (Cronkleton et al., 2013; Soepijanto et al., 2013; Schusser et al., 2014) .
Although forest policies on forest utilization has not provided a significant impact on landscape improvement, such measures have provided economic benefits to the community. The HTI management of PT. Riyani Hutani Sipatuo within their operational period has provided additional income to the surrounding community. The company provides work opportunities for the community, especially for land management, planting, and maintenance of the HTI. The same benefits are given to the community during the reforestation program by the government, in which the community becomes involved in nursery activity, land management, planting, and maintenance.
Forest plantation from the reforestation has been providing ecological and economic benefits for the community. Several parts of the area have been illegally harvested, and other parts of the area are legally maintained for resin tapping and candlenut production. In other sites, the community utilizes the forest for non-timber forest products, such as harvesting for candlenut, pine resin, palm sugar, and honey, as their livelihood. The income per capita per month is estimated to be approximately 0.347 million rupiah; thus, several communities within the KPH Walanae working area are considered living above the poverty level (0.258 million rupiah per month per capita in 2016).
CONCLUSION
The various forest policies that has been implemented in the KPH Walanae working area since 1982 have influenced the forest composition and cover, but these policies has been insufficiently successful in protecting the natural forest. Forest area designation has affected the overlapping forest area with other land usage and uncertainty of tenure right. The incapability of forestry institution to manage and monitor the forest area has caused occupancy and forest encroachment by the community. Forest management policies in the form of industrial forest plantations are unable to operate efficiently given overlapping permit. The impact from these policies are continuous degradation and deforestation of forest landscape. Based on GIS analysis, the decreased area of forests has resulted in high income for people on one side and large disturbances and forest fragmentation on the other. The government's efforts in reforestation activities have become a policy that improved landscape and lifescape of the community. The improvement of forest cover and economic function received by the community are the pieces of evidence of the success of reforestation. Furthermore, the policies on establishing KPH and social forest program have not shown maximum results on the landscape and lifescape improvements. Therefore, these policies required support.
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